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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An imaging device comprising: 
An image sensor, 

A shading means which shades incident light to this image sensor. 

A subtraction means which subtracts a signal from this imaging signal acquired from an imaging means 
at the time of this photography at the time of dark which is an output signal of an image sensor at the 
time of incident light protection from light. 

A control means by which a front stirrup which follows this photography in order to acquire a signal at 
the time of dark of a compensation means which amends a defect signal which originates in a defect 
pixel of said image sensor to a subtraction imaging signal from this subtraction means, and time made to 
correspond to occurrences of a defect pixel by an external factor of said image sensor controls said 
shading means behind. 

[Claim 2] An imaging device concerning claim 1, wherein said control means is constituted according to 

exposure time at the time of this photography so that said shading means may be controlled. 

[Claim 3] An imaging device concerning claim 1, wherein it has a temperature detecting means which 

detects temperature of said image sensor, and said control means is constituted so that said shading 

means may be controlled according to temperature detected by said temperature detecting means, 

[Claim 4]An imaging device comprising: 

An image sensor. 

A detection means to detect a defect pixel of an image sensor from an imaging signal of a frame which 
chose a predetermined frame from an imaging signal by which a multiple frame per-continuum output is 
carried out, and was chosen from this image sensor. 
A memory measure which memorizes a position of a detected defect pixel. 

A compensation means which amends an imaging signal from said image sensor based on a position of a 
defect pixel memorized by this memory measure, and a control means which controls timing from which 
said defective pixel detection means detects a defect pixel. 

[Claim 5] An imaging device concerning claim 4, wherein said defective pixel detection means detects a 
defect pixel for every predetermined frame number. 

[Claim 6]An imaging device concerning claim 4, wherein said defective pixel detection means detects a 
defect pixel only with a frame of a head of a continuous frame. 

[Claim 7] An imaging device concerning claim 4, wherein said defective pixel detection means detects a 
defect pixel in a predetermined time interval or a photography dormant period after this photography. 
[Claim SJProvide a motion detecting means which detects a motion of a picture in a frame, and said 
defective pixel detection means, An imaging device concerning any 1 paragraph of claims 4-7 
constituting so that the amount of motion detection by said motion detecting means may detect a defect 
pixel about one field in a fi^e beyond a predetermined value, or a frame. 
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[Claim 9] A memory measure which remembers a position of a defect pixel of this image sensor to be an 
image sensor beforehand, An edge detection means which detects edge of a picture from an imaging 
signal outputted from said image sensor, A defective pixel detection means in which a value of edge 
detects a defect pixel of an image sensor from one field in a frame below a predetermined value, or a 
frame based on an output from this edge detection means, An imaging device possessing an error 
correction means to amend an imaging signal corresponding to a position of a defect pixel produced by 
switching said defective pixel detection means and a memory measure accommodative, and acquiring a 
position of a defect pixel based on an output from said edge detection means. 

[Claim 10] An imaging device concerning claim 9 after it provides an edge reducing means which forms 

an image which made edge reduce on said image sensor and edge has been reduced by said edge 

reducing means, wherein said defective pixel detection means detects a defect pixel. 

[Claim 11] An imaging device which it, has the following, and said defective pixel detection means 

detects a defect pixel for one frame by a multiple frame of an imaging signal, and is characterized by 

being constituted so that a defective pixel position may be memorized to said memory measure. 

An image sensor. 

A detection means to detect a defect pixel of an image sensor from an imaging signal outputted from this 
image sensor. 

A memory measure which memorizes a position of a detected defect pixel. 

An error correction means to amend an imaging signal corresponding to a defective pixel position 

memorized by this memory measure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the InventionjThis invention relates to the imaging device which detects the picture element 
defect generated on a picture acconmiodative, and amended it according to the operating state of a 
picture scene or a device. 
[0002] 

[Description of the Prior ArtJGenerally, in imaging devices, such as a high definition electronic camera 
using the solid state image pickup device which has a multi pixel, art for the occurrence frequency of a 
defective pixel, i.e., a defect pixel, to become high, and detect and amend this is indispensable. By 
amending the unique stippling matter represented by these defect pixels, the yield of a solid state image 
pickup device improves, and it becomes possible to reduce a device price substantially. 
[0003]The following techniques are known as art which amends this defect pixel electrically. Namely, 
for example to JP,55-156482,A. By creating the memory which holds beforehand the position of the 
defect pixel generated peculiar to each element at the time of solid state image pickup device 
manufacture, and carrying this in imaging devices, such as an image sensor, The technique of 
complementing the defect pixel of a prescribed position with the average value from an adjacent pixel, 
etc. is indicated always supervising the output signal from the memory. 

[0004] Although it had the mode in which a picture element defect was detected under the specific image 
pick-up states at a power up, the time of the adjusting operation accompanied by the operation which 
intercepts the light which enters into a soUd state image pickup device, etc. in JP,6-6685,A or JP,9- 
2896 14, A and they are equipped with the memory, The indication is made about the technique of having 
updated the detected defect information at every specific photographing state of the. 
[0005]Correlation with a peripheral pixel performs the defective judging of the arbitrary pixels in 
arbitrary pictures during camera photographing operation, and the indication is made by JP,7-23297,A 
and JP,9-247548,A about the amended technique. 

[0006] Again to JP,2000-59690,A. The position data of the defect pixel is beforehand held in the 
memory, and it has a fimction in which defective detection can be performed out of arbitrary image 
picks according to exposure time, and the indication is made about the electronic camera which enabled 
it to correspond also to the transitional defect generated at the time of long exposure. 
[0007] 

[Problem(s) to be Solved by the Invention]By the way, the thing of the above-mentioned JP,55- 
156482,A indication needs a memory for exclusive use for every imaging devices, such as every one 
sensor, i.e., a camera etc., and appropriation of it is impossible between imaging devices. It caimot 
respond to the defect generated by aging after imaging device shipment, and also is proportional to multi 
pixel-ization accompanying highly-minute-izing of a picture. The capacity of the memory of defect 
position memory also grows large, there is a problem that both a price and power consumption will 
become large, and there is also a problem of being imable to respond in the defect transitionally 
generated further again at the time of long exposure and an elevated temperature, etc. 
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[0008]On the other hand, although JP,6-6685,A and the thing of a JP,9-289614,A indication can respond 
to the defect generated by aging, Since the specific image pick-up state of performing defective 
detection is in states other than [ usual ] the time of photography, it cannot respond to defects generated 
transitionally, such as a defect generated when the usual image pick-up state continues and temperature 
rises. Since it is necessary to hmit to the specific image pick-up condition, and to go into defect- 
detecting-operation mode when detecting a defect in a specific image pick-up state, there is a problem of 
photography becoming impossible during the long period in the specific defect-detecting-operation 
mode. 

[0009]Since JP,7-23297,A and the technique of a JP,9-247548,A indication are what performs defective 
detection and amendment for every picture, they can respond to the shipment back or a temperature 
change. However, many edge patterns exist in arbitrary pictures, and since detection of the defect which 
is around edge is difficult, when it is going to detect a defect with sufficient accuracy, there is a problem 
that a circuit and a program scale become huge. Although it will be the requisite that processing speed is 
quick for carrying, out defective detection to real time the whole image pick-up firame, it a circuit and a 
program scale grow large, processing speed will become slow and defective detection and its 
amendment of real time will become impossible. 

[00 10] Although the electronic camera of a JP,2000-59690,A indication enables it to correspond also to 
the transitional defect generated at the time of long exposure, The transitional defect generated at the 
time of long exposure is intensively generated in narrow area in many cases, and, in such a case, it is 
difficult to perform defective detection with sufficient accuracy. There is also a problem that it cannot 
respond in the defect generated by aging after shipment of an electronic camera in die technique of this 
gazette indication. 

[001 l]This invention is what was made in order to cancel the above-mentioned problem in the imaging 
device provided with the conventional defective detection and correcting fimction. It aims at providing 
the imaging device which enabled it to amend exactly the defect pixel by aging generated in late- 
coming, or the defect pixel transitionally generated in the specific mode by detecting the picture element 
defect generated on a picture accommodative, and amending it according to the operating state of a 
picture scene or a device. 
[0012] 

[Means for Solving the Problem]In order to solve the above-mentioned problem, an invention 
concerning claim 1, A subtraction means which subtracts a signal firom an image sensor, a shading 
means which shades incident light to this image sensor, and this imaging signal acquired fi-om an 
imaging means at the time of this photography at the time of dark which is an ou^ut signal of an image 
sensor at the time of incident light protection &om light, A compensation means which amends a defect 
signal which originates in a defect pixel of said image sensor to a subtraction imaging signal firom this 
subtraction means, In order to acquire a signal at the time of dark of time made to correspond to 
occurrences of a defect pixel by an external factor of said image sensor. An invention where a fi"ont 
stirrup which follows this photography constitutes an imaging device fi-om a control means which 
controls said shading means behind and which relates to claim 2, In an imaging device concerning claim 
1, according to exposure time at the time of this photography, said control means is constituted so that 
said shading means may be controlled. 

[0013]in an imaging device, although a defect occurs into all portions in a picture, and defective 
detecting accuracy is markedly alike and falls, for example in the time of long exposure, In an invention 
concerning above-mentioned claims 1 and 2, a signal is subtracted fit)m this imaging signal at the time 
of this photography at the time of dark which was made to correspond to ah yield of a defect pixel of 
image sensors, such as exposure time at the time of this photography, and which was produced by 
carrying out time protection fi-om light. Since it constitutes so that defective detection may be performed 
to a subtraction imaging signal with which an ingredient was offset at the time of dark, it becomes 
possible to detect a defect with sufficient accuracy. 

[0014]In an imaging device concerning claim 1, an invention concerning claim 3 is further provided 
with a temperature detecting means which detects temperature of said image sensor, and said control 
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means is constituted so that said shading means may be controlled according to temperature detected by 
said temperature detecting means. The more temperature becomes high, the more generating of a flake 
defect of an image sensor increases, but. By performing defective detection to a subtraction imaging 
signal which subtracted a signal as mentioned above at the time of dark according to temperature of an 
image sensor produced by carrying out time protection from Ught, it caimot be concerned with mode 
setting, such as exposure time, but a defect can be detected with sufficient accuracy at the time of a 
temperature change. 

[00 15] A detection means for an invention concerning claim 4 to choose from an image sensor and this 
image sensor a frame predetermined from an imaging signal by which a multiple frame per-continuum 
output is carried out, and to detect a defect pixel of an image sensor from an imaging signal of a selected 
frame, A memory measure which memorizes a position of a detected defect pixel, and a compensation 
means which amends an imaging signal from said image sensor based on a position of a defect pixel 
memorized by this memory measure. An invention where said defective pixel detection means 
constitutes an imaging device from a control means which controls timing which detects a defect pixel 
and which requires it for claim 5, In an imaging device concerning claim 4, said defective pixel 
detection means detects a defect pixel for every predetermined frame number. 
[0016]Since a big difference is lost in a continuous inter-frame picture when photoing a multiple frame 
continuously, it becomes unnecessary to detect a ** frame defect. Since predetermined frames for every 
predetermined frame munber are chosen from an imaging signal which outputs a multiple frame 
continuously in an invention concerning above-mentioned claims 4 and S, and defective detection is 
performed, and a defect position is memorized and it is made to perform error correction. Error 
correction can be performed without performing ** frame defective detection, a defect pixel by a defect 
being able to be seen or not being visible for every frame, by this, is recognized, and it can avoid easy. 
[0017]In an imaging device which an invention concerning claim 6 requires for claim 4, said defective 
pixel detection means detects a defect pixel only with a frame of a head of a continuous frame. When 
performing defective detection per frame, there is a case where defective detection processing takes time 
and photography new at the time of the processing becomes impossible, but the above-mentioned 
problem is avoidable by constituting only to the first fi'ame, as mentioned above, so that defective 
detection may be performed. 

[0018]In an imaging device which an invention concerning claim 7 requires for claim 4, said defective 
pixel detection means detects a defect pixel in a predetermined time interval or a photography dormant 
period after this photography. When processing of defective detection takes time and it is a request, 
photography becomes impossible, but the above-mentioned problem is cancelable by being made to 
perform defective detection as mentioned above at the time of a predetermined time interval or im- 
taking a photograph. 

[0019]In an imaging device concerning any 1 paragraph of claims 4-7, an invention concerning claim 8 
possesses further a motion detecting means which detects a motion of a picture in a frame, and said 
defective pixel detection means. It is constituted so that the amoimt of motion detection by said motion 
detecting means may detect a defect pixel about one field in a frame beyond a predetermined value, or a 
fi'ame. Since a picture has little change in inter-frame [ with few motions of a photographic subject ] in 
continuous photography, it is not necessary to perform defective detection of a ♦* firame. A motion 
detecting means is estabhshed, and since it constitutes so that defective detection may be performed 
when the amount of motion detection is beyond a predetermined value, it can avoid performing 
defective detection on a frame with few motions in the above-mentioned invention. 
[0020]A memory measure in which an invention concerning claim 9 remembers a position of a defect 
pixel of this image sensor to be an image sensor beforehand, An edge detection means which detects 
edge of a picture from an imaging signal outputted fix>m said image sensor, A defective pixel detection 
means in which a value of edge detects a defect pixel of an image sensor from one field in a frame 
below a predetermined value, or a frame based on an output from this edge detection means, An imaging 
device consists of error correction means to amend an imaging signal corresponding to a position of a 
defect pixel produced by switching said defective pixel detection means and a memory measure 
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accommodative, and acquiring a position of a defect pixel based on an output from said edge detection 
means. A thing which remembers a defective pixel position to be said memory measure at the time of 
factory shipments, or a thing which memorizes a defective pixel position beforehand detected by a 
defective pixel detection means is included here. 

[0021] When performing defective detection in a picture with many edge components, it is easy to 
generate an error, but defective detection can be performed with sufficient accuracy by constituting so 
that defective detection may be performed only to a picture with as mentioned above few edge 
components. 

[0022] An invention concerning claim 10 possesses an edge reducing means which forms further an 
image which made edge reduce on said image sensor in an imaging device concerning claim 9, and said 
defective pixel detection means, A defect pixel is detected after edge has been reduced by said edge 
reducing means. By constituting in this way, also in a case of an image pick-up of a photographic 
subject with many edge components, etc., it is highly precise and defective detection can be performed. 
[0023]A detection means by which an invention concerning claim 1 1 detects a defect pixel of an image 
sensor from an imaging signal with which it is outputted from an image sensor and this image sensor. 
Have a memory measure which memorizes a position of a detected defect pixel, and an error correction 
means to amend an imaging signal corresponding to a defective pixel position memorized by this 
memory measure, and said defective pixel detection means, A defect pixel for one frame is detected by a 
multiple frame of an imaging signal, and an imaging device is constituted so that a defective pixel 
position may be memorized to said memory measure. 

[0024] When a scale of defective detection and a compensation process becomes large and processing 
speed becomes slow, it becomes diflRcult to update by performing defective detection with a ** frame, 
but. As mentioned above, the above-mentioned problem is cancelable by changing a field in a picture 
which carries out defective detection per frame, and obtaining a defective detection result for one frame 
by several frames. 
[0025] 

[Embodiment of the Invention]Next, an embodiment is described. Drawing 1 is a block lineblock 
diagram showing a 1st embodiment of the imaging device concerning this invention. Although it is 
applicable not only to monochrome imaging device but what type of imaging devices, such as a color 
imaging device, in each embodiment described below including this embodiment, this invention shows 
what applied this invention to the electronic camera using monochrome CCD image sensor in order to 
explain simply. 

[0026]In drawing L a lens for 1 to enter object light and 2 A gobo. An A/D converter for monochrome 
CCD image sensor for 3 to carry out photoelectric conversion of the object light to an electrical signal 
and 4 to change into a digital signal the imaging signal outputted from CCD image sensor 3 and 5 are 
exposure time control sections which control the gobo 2 and CCD image sensor 3, and control the 
exposure time of CCD image sensor 3, etc. At the time of the dark which consists of a DRAM etc. 
which memorize a signal at the time of the dark which 6 is in the state which interrupted incident light 
with the gobo 2, and is obtained from CCD image sensor 3, a signal storage part, 7 is a subtraction part 
which subtracts a signal from this imaging signal acquired from CCD image sensor 3 by this exposure to 
which the gobo 2 was evacuated at the time of the dark memorized by the signal storage part 6 at the 
time of said dark, and constitutes the signal cancel part from the signal storage part 6 and the subtraction 
part 7 at the time of dark at the time of the above-mentioned dark. 

[0027]The defect detector from which 8 detects a subtraction imaging signal to the defect in which the 
signal was subtracted by the signal cancel part at the time of dark at the time of dark, and 9 are error 
correction parts which perform the compensation process of the defect pixel detected by the defect 
detector 8. The above-mentioned exposure time control section 5 comprises a CPU for managing a 
system, etc., Besides control of the protection-from-light timing of the gobo 2, and the charge storage 
time of CCD image sensor 3, the defective detection parameters of signal memory timing or the defect 
detector 8 are adjusted as mentioned above at the time of the dark in the signal storage part 6 at the time 
of dark. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2F\^^ 2/9/2010 



JP,2002-354340,A [DETAILED DESCRIPTION] 



Page 5 of 12 



[0028]Next, operation of the electronic camera constituted in this way is explained. First, it explains, 
referring to the timing chart which showed drawing 2 operation until the subtraction imaging signal with 
which the signal was subtracted at the time of dark is generated by the signal cancel part at the time of 
the dark which consists of the signal storage part 6 and the subtraction part 7 at the time of dark. At the 
time of subtraction operation of a signal, an electric charge is accumulated at the time of the dark for the 
same time as the exposure time of this photography to photo in CCD image sensor 3 where it inserted 
the gobo 2 on the optical path first and the incident Ught fi-om the lens 1 is interrupted at the time of 
dark. Thereby, a frame signal is acquired from CCD image sensor 3 at the time of the dark according to 
this exposure time to photo. Subsequently, evacuate the gobo 2 from an optical path, and this exposure 
image pick-up is made to start, and a signal is read at the time of dark, and it memorizes to the signal 
storage part 6 at the time of dark. Subsequently, this imaging signal acqxiired by this exposure image 
pick-up is read, and a signal is read at the time of the dark memorized by the signal storage part 6 at the 
time of dark, and both subtraction treatment is performed by the subtraction part 7. Under the present 
circumstances, since the ingredient is also contained in this exposure imaging signal acquired by this 
exposure image pick-up at the time of the dark corresponding to a signal at the time of dark, the 
subtraction imaging signal with which the ingredient was subtracted at the time of dark is outputted by 
the subtraction treatment in the above-mentioned subtraction part 7. 

[0029] At the time of the dark based on the timing diagram shown in above-mentioned drawing 2 , in 
explanation of ingredient subtraction operation. In order to explain simply, it is explaining by 
mentioning as an example the time of the single shot photography using the CCD image sensor of the 
interline reading system which makes the same exposure and storage time, and a frame rate, and does 
not shade at the time of read-out. 

[0030]Although what was made to subtract the signal at the time of the dark of a CCD image sensor was 
shown in the above-mentioned embodiment using the signal storage part and the subtraction part at the 
time of a gobo and dark, It may constitute so that the subtraction imaging signal which memorized this 
exposure imaging signal to the signal storage part at the time of dark, subtracted the signal from this 
exposure imaging si^al memorized to the signal storage part at the time of dark at the time of the dark 
produced by making it the same immediately after this exposure image pick-up, and subtracted the 
signal at the time of dark may be acquired. 

[0031] Although this embodiment performs defective detection by the defect detector 8 to the output 
signal (subtraction imaging signal) from the subtracter 7 with which the signal was subtracted at the 
time of the dark produced by doing in this way and a compensation process is performed in the error 
correction part 9, Next, the defect detecting operation and error correction operation in this defect 
detector 8 and the error correction part 9 are explained. In the defect detector 8, for example, an 
operation as shown below performs the defective judging of the noticed picture element Xn, and the 
defect is detected one by one. Here, n is a pixel number of the graphics file inputted by n>=l. 
[0032]That is, if the right or wrong of a defect are judged and it is judged with a defect in the procedure 
shown with the flow chart shown in drawing 4 using 2-pixel Xn-1 of the noticed picture element Xn and 
its neighbors, and Xn+1 as shown in drawing 3 , it will amend. That is, the average value A with an 
attention judging pixel [ Xn ] and an output of 2 pixels of the neighbors is first calculated with a 
following formula (1) (Step SI). 
A=(Xn-l+Xn+Xn+l) /3 (1) 

[0033]Next, it is judged whether the output and the average value A of each pixel are compared, and the 
requirements shown with a following formula (2) are satisfied (Step S2). 

[A+b>Xn-l, A-fb>Xn+l, A+b<Xn] or[A-b<Xn-l, A-b<Xn+l, A-b>Xn] (2) 

Here, b is a defective detection variable input parameter (threshold) of b>=0 changed according to the 
exposure storage time of a CCD image sensor. 

[0034] And it is judged whether while satisfying the requirements shown by the above-mentioned (2) 
formula, the requirements for a following formula (3) are satisfied (Step S3). 
|(Xn.l+Xn+l)/2-Xn|>a (3) 

Here, a is a defective detection variable input parameter (threshold) of a>=0 changed according to the 
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exposure storage time of a CCD image sensor as well as b. 

[0035]When satisfying the requirements shown by the above-mentioned (3) formula, the noticed picture 
element Xn is judged to be a defect pixel. And the value of Xn judged to be a defect pixel is replaced 
and interpolated by (Xn-l+Xn+l) / 2=B (step S4). 

[0036]Next, the example of hard structure of the defect detector 8 which performs defective detection 
shown with the flow chart of drawing 4 , and the error correction part 9 is explained based on drawing 5 . 
In drawing 5 , 101 is a pixel rearrangement part for doubling the timing of the 3-pixel pixel signal of the 
noticed picture element Xn, 2 pixels of neighbors Xn-1, and Xn+1, and comprises the three flip-flops 
11, 12, and 13 for delay for 1 pixel. 102 Add three pixel signals of Xn-1, Xn, and Xn+1 by 
4i««4i«*«4i*«4i4i^ average value (since a scale becomes large, the hard structure which does 

division), it is what was added and is made to correspond to the average value A by the aforementioned 
(1) formula - ♦*** - with multipher 22-1,22-2 which triples each pixel signal of the 1st 21 or 3 adding 
machine for which it asks, respectively, and 22-3. The 1st comparison circuit 23 that measures an 
aggregate value with variable mput parameter b by which a setting input is carried out from the 1st 
added output A and added output A, and exposure time control section 5 of the adding machine 21, and 
each output of each multipher 22-1,22-2 and 22-3, The 2nd adding machine 24 adding the pixel signal 
of pixel Xn-1 of the neighbors of the noticed picture element Xn, and Xn+1, The LSB cut circuit 25 
which sets the output of this adding machine 24 to one half, and asks for an average. The subtracter 26 
for deducting the pixel signal of the noticed pictxu*e element Xn from the output signal (2-pixel average 
value B) of this LSB cut circuit 25, It comprises the 2nd comparison circuit 27 that compares variable 
input parameter a inputted from the output and the exposure time control section 5 of this subtracter 26, 
and the encoder 28 which judges the defect of the noticed picture element Xn from the comparison 
result of the 1st and 2nd comparison circuits 23 and 27. And the defect detector 8 shown in drawing 1 
consists of said pixel rearrangement part 101 and the defect detector 102. 

[0037] 103 It is a ****** assistant positive part, and based on the decision output of the encoder 28 of 
said defect detector 102, it comprises the selector 31 which carries out the selected output of the average 
value B of the pixel signal of the noticed picture element Xn or neighbors pixel Xn-1, and Xn+1, and 
support the error correction part 9 shown in drawing L 

[0038]Next, operation of the defect detector constituted in this way and an error correction part is 
explained. First, in the pixel rearrangement part 101, delay the pixel signal of one adjacent pixel Xn-1 by 
2 pixels via the two flip-flops 12 and 13, and it is inputted into the 1st adding machine 21, The pixel 
signal of the noticed picture element Xn is delayed by 1 pixel via the one flip-flop 1 1, and similarly is 
inputted into the 1st adding machine 21, and the pixel signal of adjacent pixel Xn+1 of another side is 
made to input into the 1st addmg machine 21 directly. And in the 1st adding machine 21, the average 
value (3A) corresponding to A of (1) type is computed by adding these input pixel signal Xn-1, Xn, and 
Xn+1. 

[0039]On the other hand, pixel signal Xn-1 inputted into 1st adding machine 21, Xn, and Xn+1, It is 
inputted also into multipher 22-1,22-2 and 22-3, respectively, and The pixel signal of 3Xn-l, 3Xn, and 
3Xn+l, The output 3 A of the 1st adding machine 21 and variable input parameter b are inputted and 
compared with the 1st comparison circuit 23, The judgment of whether to fulfill the conditions of the 
conditions shown in the aforementioned (2) formula, i.e., (A+b>Xn-l, A+b>Xn+l, and A+b<Xn), and 
(A-b<Xn-l, A-b<Xn+l and A-b>Xn) is performed. 

[0040]Adjacent pixel signal Xn-1 in three pixel signals inputted into the 1st adding machine 21 and 
Xn+1 are inputted into the 2nd adding machine 24, they are added, the added output is inputted into the 
LSB cut circuit 25, and it is made one half by omitting 1 bit (LSB) of lowest, and is the average value of 
an adjacent pixel signal. [B=(Xn-l+Xn+l) /2] are calculated. In the subtractor 26, subtract the average 
value B of contiguity 2 pixel signal, and the pixel signal of the noticed picture element Xn, and 
Subsequently, the subtraction result, It is judged whether the conditions which compared variable input 
parameter a in the 2nd comparison circuit 27, and were shown by the aforementioned (3) formula, i.e., | 
(Xn-l+Xn+1) / 2-Xn |>a, are fulfilled. And in the condition determination in the 1st comparison circuit 
23 and 2nd comparison circuit 27, when any conditions are fulfilled, it judges with the noticed picture 
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element Xn being a defect in the encoder 28. 

[0041]In the 1st and 2nd comparison circuits 23 and 27, the judgment of whether to fulfill conditions. 
For example, what is necessary is to output a digital value *H*, respectively and just to judge by making 
'L* output, forming into a logical-value table the total inequality output which shows conditions, and 
coding with an encoder except it, if each inequality showing conditions is filled. 
[0042]In the error correction part 103, when the noticed picture element Xn is judged in said encoder 28 
to be a defect. Replace with the pixel signal Xn of a noticed picture element by the selector 31, and the 
average value B of an adjacent pixel is made to output as an adjustment signal based on the output of 
said encoder 28, and when other, the noticed picture element Xn is judged to be a nonnal pixel, and 
makes the pixel signal Xn of a noticed picture element output as it is. 
[0043]In solid state image pickup devices, such as a CCD image sensor, the charge quantity 
accumulated per imit time becomes dispersion is large and remarkable [ as a flake defect ] at the time of 
the long exposure which has continued accumulating an electric charge for a long time for every pixel 
also includmg the influence of ambient air temperature etc., and is generated into all portions among a 
picture- since it concentrates on the particular part in a picture and such a defect will perform defective 
detection using a defect pixel's own data when it detects a defect out of a picture in such a case, the 
accuracy will be boiled markedly and will fall. 

[0044] On the other hand, in this embodiment, a picture is subtracted at the time of the dark obtained by 
continuing accumulating an electric charge where same tenor protection from light is carried out with 
this exposure taken image, and since it is made to perforai defective detection to the picture which offset 
the in^^ient at the time of the dark, it becomes possible to detect a defect with sufficient accuracy. It 
makes it possible to change detecting accuracy by the situation of the defect numbers generated 
transitionally by changing variable input parameter (threshold) a used at the time of defective detection, 
and b according to the storage time of an image sensor. 

[0045]Next, it explains, referring to drawing 6 and the operation flow chart of drawing 7 which show the 
exposure time of drawing 6 , and the relation of the thresholds a and b about operation of this whole 
embodiment which explained setting out of variable input parameter (threshold) a by the above- 
mentioned exposure time control section 5, and b in detail. Since the level of a flake becomes 
remarkable so that exposure time is long as shown in drawing 6 . Variable input parameter (threshold) a 
and b are set up become large in proportion to exposure time, and in exposure time T3, The exposure 
time corresponding to the shortest exposure time field in the case of performing signal subtraction 
treatment at the time of dark is shown, and the value of the thresholds a and b which are the variable 
input parameters in the exposure time is expressed with a4 and b4. 

[0046]If photography is started, first, by the exposure time control section 5, it will judge whether this 
exposure exposure time is longer than tiie predetermined exposure time Ts, and it will be judged 
whether this performs signal subtraction treatment at the time of dark. In the judgment of the above- 
mentioned exposure time, when exposure time is longer than the predetermined exposure time Ts, A 
signal is subtracted from this exposure imaging signal which makes a state by operation of the gobo 2 at 
the time of the dark of the same time as this exposure time, incorporates a signal into the storage parts 
store 6 at the time of the dark obtained from the image sensor 3 at this time, and is incorporated 
immediately after that at the time of dark. And after recognizing as which range this exposure time has 
set it to the subtraction imaging signal acquired by the subtraction, in illustration of the flow chart 
shown in drawing 7 . In exposure time >T1 and Tl >= exposure time >T2 and T2 >= exposure time >T3 
and T3>= exposure time >Ts, a division with a deed and the level of each exposure time which the case 
has divided. In illustration of the flow chart which optimizes the thresholds a and b for carrying out 
defective detection, namely, is shown in dravying 7, it is set as al, bl;a2, b2;a3, b3;a4, and b4, 
respectively, and defective detection is performed, and error correction is performed continuously. 
[0047]On tiie other hand, in the judgment of whether said exposure time is longer than the 
predetermined exposure time Ts, when exposure time is shorter than Ts, signal cancellation operation is 
not performed at the time of dark, but this exposure imaging signal is promptiy incorporated after a 
photographing start, and defective detection and error correction processing are performed to this 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2 2/9/2010 



JP,2002-354340A [DETAILED DESCRIPTION] 



Page 8 of 12 



imaging signal. Under the present circumstances, after recognizing as which range this exposure time is 
set similarly, the thresholds a and b are optimized, defective detection is performed, and it is made to 
perform a compensation process with that level. 

[0048]NameIy, in illustration of the flow chart shown in drawing 7 . Threshold asl, bsl;as2, bs2;as3, and 
bs3 are set up to each exposure time as for which the deed and the case have divided the division in the 
case of Ts >= exposure time >Tsl and Tsl >= exposure time >Ts2 and Ts2 exposure-time >Ts3, 
respectively, defective detection is performed, and it is made to carry out error correction. 
[0049]Next, a 2nd embodiment is described based on drawing 8 . Although it results in a rise in beat as a 
result as an external factor of a defect in a 1st embodiment of the above. Although what was made to 
control the thresholds a and b for control of signal cancellation operation or defective detection 
according to exposure time at the time of dark was shown. It is not concerned with the concrete modes, 
such as exposure time, but is made to set up the thresholds a and b for control of signal cancellation 
operation, and defective detection according to this embodiment according to the rise in heat of the 
image sensor by the outdoor air temperature of an electronic camera, operating time, etc. at the time of 
dark simply. 

[0050]Namely, as shown in drawing 8 , the temperature sensor 41 for perceiving the temperature of CCD 
unage sensor 3 is arranged to the neighborhood, and the exposure time control section S is made to set 
up the thresholds a and b of control of a signal cancel part, and defective detection at the time of dark 
according to the temperature change detected with the temperature sensor 41, 

[005 l]In the relation of the exposure time and the threshold which were shown in drawing 6 , the relation 
between the thresholds a and b of defective detection and temperature is exposure time the same relation 
as the thing made to correspond to temperature, and the flow of camera operation. In the flow chart of a 
1st embodiment shown in drawing 7 , same operation that changed exposure time into temperature is 
performed. 

[0052]The electric charge excitation rate of an image sensor becomes high, charge quantity dispersion 
for every pixel becomes remarkable, and a flake defect occurs like the time of long exposure so that 
temperature becomes high, but. In this embodiment, since it is made to perform defective detection and 
amendment to the subtraction imaging signal which canceled this by the signal cancel part at the time of 
dark, it can amend by detecting a defect with sufficient accuracy. Since he is trying to change variable 
input parameter [ at the time of defective detection ] (threshold) a, and b according to a temperature 
change, it becomes possible to change detecting accuracy by the situation of the defect numbers 
generated transitionally, and erroneous detection can be reduced. 

[0053]Next, a 3rd embodiment is described. When detecting a defect out of a picture, a defect pixel 
cannot be detected fiom the influence of the pattern of the edge of a picture, a noise, etc. However, since 
a motion of a photographic subject becomes late as compared with a fi-ame rate when many image pick- 
up frame numbers per second take a photograph continuously, the big difference in the picture caught by 
inter-frame [ continuous ] is lost. Therefore, while a scene does not change a lot in this way, it is 
necessary not to continue detecting a ** frame defect, and what is necessary is just to amend a defect 
with the result which carried out defective detection once. A 3rd embodiment performs error correction 
using this information until it allocates the defect position storage parts store 42 which comprises a 
DRAM for memorizing a defective detection result temporarily, etc. and the memory content is updated, 
as it was made to correspond to such a mode and is shown in drawing 9 . What is necessary is just to use 
the level in a picture, vertical picture element position information, etc. as defect position information. 
In the above-mentioned composition, also when the signal cancel part is not provided at the time of 
dark, this embodiment can be applied. 

[0054]In a 3rd embodiment constituted in this way, in the defect detector 8, with the signal from the 
exposure time control section 5. In the case of the camera into which photography is continuously 
performed or a frame rate is changed. Immediately after a frame rate is quicker than a prescribed speed, 
namely, it is judged whether frame period T is shorter than given period Th and it judges, a defect is 
detected from the fi^e image of the timing near it, and the result is memorized to the defect position 
storage parts store 42. After that, defective detection is performed at the predetermined intervals from 
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this frame, and defect position information is updated and it goes. Thus, by performing defective 
detection and amendment, it is avoidable by a defect being able to be seen or not being visible for every 
frame, that a defect pixel becomes is easy to be recognized. 

[005S]Drawing 10 is a figure showing the mode which performs the defective detection frame period Tk 
in a five-fi'ame unit, i.e., ST interval, into the continuous photographing frame which sets a fi:ame period 
toT. 

[0056]Drawing 1 1 is a flow chart for explaining the operation in the case of performing defective 
detection and amendment in the above-mentioned mode in this embodiment. If this operation is 
explained briefly, it is a seriography after a photographing start, and when frame period T becomes 
longer than 5T shorter than given period Th in between [ Tk ] defective patent periods, defective 
detection will be performed anew, defect position information will be memorized to the defect position 
storage parts store 42, and error correction will be performed based on this information. When other, 
error correction is performed using the defect position information aheady memorized to the defect 
position storage parts store. 

[0057]Next, a 4th embodiment is described. The hard structure of this embodiment is the same as that of 
a 3rd embodiment shown in drawing 9 . While a high-speed seriography continues, this embodiment. 
After performing defective detection to the 1st frame of the beginning and storing the defect position 
information in a defect position storage parts store. It is what was constituted so that error correction 
might be performed, without updating the detection result of a defect, and when a photograph is taken 
by 12-frame continuation to drawing 12, the mode which performs defective detection only at the time 
of one fi'ame (mesh line graphic display) of the beginning is shown until the high-speed seriography is 
completed. 

[0058]Although he would like to detect a defect, for example per frame by having such composition, 
when defective detection processing takes tune, while performing defective detection, generating of the 
problem that a photograph is newly taken and a new frame cannot be incorporated is avoidable. 
[0059]Next, a 5th embodiment is described. The hard structure of this embodiment is the same as that of 
a 3rd embodiment shown in drawing 9 . Regardless of a frame number, every predetermined time or 
when it is in states, such as image display mode, the time of image storage processing, and image editing 
mode, for example at the time of un-taking [ which it is not photoing ] a photograph, this embodiment, 
Defective detection is performed using the time, and it constitutes so that the contents of the defect 
position storage parts store may be updated. 

[0060]Like [ in the case of a 4th embodiment of the above etc. ], when defective detection takes time, or 
when performing a defective detection fimction by soft processing, the problem of occupying the 
processing time of CPU and photography becoming impossible arises, but. It becomes possible by 
constituting so that it may update by performing defective detection like this 5th embodiment at every 
predetermined time or the time of un-taking a photograph to avoid the above-mentioned problem. 
[0061]In this embodiment, the example in the case of taking the technique which updates by performing 
defective detection at the time of un-taking a photograph is explained based on the timing chart of 
drawing 13. When photography will be started, it will be in a non-photographing state in four frames 
and photography is resumed m the three frames, Tkl which is that period not taking a photograph is 
carried out between defective patent periods, defective detection is performed based on the picture 
information of the 3rd frame which is the last acquisition frame at this time, and defect position 
information is stored in a defect position storage parts store. When photography is started again, 
defective detection processing is closed m the stage, and photography is started promptly. When 
defective detection operation is not able to be performed about all the pixels in one frame by Tkl 
between defective patent periods of the beginning, by the following not taking a photograph period Tk2, 
defective detection processing is performed for an operation [ in which it does not detect ] pixel, and 
defect position information is stored in a defect position storage parts store. At the time of un-taking a 
photograph, one frame (kl, k2) is photoed only for defective detection, and it may be made to perfonn 
defective detection based on this frame kl and k2. 

[0062]Next, the technique of performmg defective detection processing at the time of above-mentioned 
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un-taking a photograph is explained based on the flow chart further shown in drawing 14. First, it judges 
whether it is the photography period which is taking a photograph, when a photography period does not 
come, it goes into defective detection mode, and the defect pixel in n pixel of an image sensor is 
detected, and defect pixel position information is memorized to a defect position storage parts store. 
When this defective detection and memory processing are performed for every pixel and photography is 
started again, the pixel number n which defective detection processing ended is stored in a specific 
register, and defective detection processing is once stopped. If it becomes a period not taking a 
photograph again, defect detecting operation is resumed from the pixel which recognizes an n value and 
detection has not ended, and the above-mentioned operation will be repeated until defective detection is 
completed to the total pixel number k. A compensation process is always performed to a photographing 
frame based on defect position information. 

[0063]Next, a 6th embodiment is described. Since there is no change in a picture in the case of the frame 
which does not have a motion of a photographic subject in continuous photography, it is not necessary 
to perform defective detection of a frame. So, in this embodiment, as shown in drawing IS, the 
motion detection part 43 is formed, Before performing defective detection by the defect detector 8, 
motion detection is performed in the motion detection part 43, Defective detection is performed only to 
a field with the motion in a firame with a motion of a photographic subject, or a fr'ame image, It is made 
to perform error correction using the defect position information which was acquired before to the field 
without the motion in a frame without a motion of a photographic subject, or a frame image, and has 
been memorized to the defect position storage parts store 42. As the technique of the motion detection in 
the motion detection part 43, What is necessary is just to use the block correlation technique (a picture is 
divided into two or more fields, the result of having averaged the signal level is calculated by each block 
unit, and there are the technique of judging whether there is any motion by how much the values of the 
same position differ by 2 inter-fi^e, etc.) of 2 fi^e images, etc. Since there is image storage area for 
one frame in the signal storage part 6 at the time of the dark of a signal cancel part at the time of dark, 
when not canceling a signal at the time of dark, frame difference calculation at the time of searching for 
the above-mentioned block correlation can also be performed using this storage parts store. 
[0064]Next, the defective detection and compensation process operation in this embodiment are 
explained based on drawing 16. The amount of motion detection obtained in the motion detection part 
43 is standardized by u, and only when this value is larger than the predetermined threshold st, defective 
detection is performed, defect position information is recorded on the defect position storage parts store 
42, and when other, error correction is performed based on the already acquired defect position 
information. From the frame used for defective detection, said u value is calculated by the frame 
correlation of two frames and one fi^e ago (difference), and is calculated. This u vgJue may be treated 
per frame and may be treated by the block unit in one frame. 

[0065]Next, a 7th embodiment is described. The accuracy of defective detection is greatly influenced by 
the mode in which the edge to the inside of a picture is contained. So, in this embodiment, as shown in 
drawing 17, the edge detection section 44 is formed. Before performing defective detection by the defect 
detector 8, perform edge detection by the edge detection section 44, and defect detecting operation is 
made to perform only to the low field of a level with little [ or ] edge in the low frame of a level or a 
frame image with little [ or ] edge, and defect position information is made to update. What is necessary 
is to perform predetermined highpass filter processing and just to use the technique etc. which are 
judged by verifying the ingredient as the technique of the edge detection by the edge detection section 
44. 

[0066] When performing defective detection about the arbitrary pixels in a picture with many edge 
components, it is easy to generate an error, but by constituting l^e this embodiment, this influence can 
be suppressed and defective detection can be peifoimed with sufficient accuracy. 
[0067]In the flow chart of the explanation of operation about a 6th embodiment shown in drawing 16, 
operation of this embodiment is performed at an equivalent step by applying what standardized the value 
showing the degree of image edge instead of u value about the amount of motion detection. 
[0068]Next, an 8th embodiment is described. In a 7th embodiment of the above, before forming the edge 
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detection section 44 and perfonning defective detection by a defect detector, the thing to which perfonn 
edge detection and made it make defect detecting operation perform only to the low frame of a level 
with little [ or ] edge (field) by an edge detection section was shown. On the other hand, this 
embodiment generates a picture with few edge components by the camera side intentionally, and enables 
it to perform high-precision defective detection. 

[0069]Namely, as shown in drawing 18, when focus control and the lens actuator 45 are formed, and it 
has defective detection mode and it goes into the defective detection mode. Focus control and the lens 
actuator 45 are driven, a lens is driven so that it may come out of a focus intentionally, defective 
detection is performed to the picture photoed in that state, that result is memorized to the defect position 
storage parts store 42, and a defect is henceforth amended using this information. 
[0070]By generating the picture of few defocusing states of edge intentionally by the camera side in this 
way, and performing defective detection, although it is easy to generate an error by a picture with many 
edge components at the time of defective detection. Even if it is a case of an image pick-up of a 
photographic subject with many edge components, etc., it becomes it is highly precise and possible to 
perform defective detection. 

[007l]The flow chart for explaining operation of this embodiment is shown in drawing 19, It goes into 
defective detection processing mode, and the lens 1 drives by focus control and the lens actuator 45, 
when it becomes the outside of a focus, defective detection is performed, and a defect position is 
memorized by the storage parts store 42. 

[0072]Next, a 9th embodiment is described. When the scale of defective detection and a compensation 
process is large and the processing speed is slow, it becomes difGcult to update by performing defective 
detection with a ** frame. Although it is for this embodiment coping with it m such a case and the hard 
structure is the same as that of a 3rd embodiment shown in drawing 9 , The field in the picture which 
detects a defect is changed per firame, the defective detection result for one frame is acquired by several 
frames, and this is memorized to a defect position storage parts store. 

[0073]When defective processing takes time by constituting in this way, the problem that it is not 
detected or a defect becomes offensive to the eye at the time of animation photography, etc. can be made 
to avoid. 
[0074] 

[Effect of the Invention] As it explained based on the embodiment above, according to the invention 
concerning claims 1 and 2, even when a defect occurs into all the portions in a picture like at the time of 
long exposure, the imaging device which can detect and amend a defect with sufficient accuracy can be 
realized. According to the invention concerning claim 3, it can amend by detecting a defect with 
sufficient accuracy at the time of a temperature change. According to the invention concerning claims 4 
and 5, since a predetermined frame is chosen from the imaging signal which outputs a multiple frame 
continuously, and defective detection is performed, and a defect position is memorized and it is made to 
perform error correction, error correction can be performed, without performing defective detection of a 
** fi^e. According to the invention concerning claims 6 and 7, the case where new photography 
becomes impossible by defective detection processing can be reduced. Since it constitutes so that 
defective detection may be performed, when a motion detecting means is estabUshed, and a motion is 
beyond a predetermined value, it can avoid performing defective detection to a frame with few motions 
according to the invention concerning claim 8. According to the invention concerning claim 9, since it 
constitutes so that an edge detection means may be established and defective detection may be 
performed only to a picture with few edge components, defective detection can be performed with 
sufficient accuracy. Since it has the edge reducing means according to the invention concerning claim 
10, where edge is reduced in the case of a photographic subject with many edge components, high 
degree of accuracy can perform defective detection. According to the invention concerning claim 11, 
since it constitutes so that the defective detection result for one frame may be obtained by several 
frames, it becomes possible to update by performing defective detection with a ** frame. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a block lineblock diagram showing the composition of a 1 st embodiment of the imaging 
device concerning this invention. 

[Drawing 2]It is a timing diagram for explaining operation of a signal cancel part at the time of the dark 
in a 1st embodiment shown in drawing 1 . 

[Drawing 3] It is an explanatory view showing the principle of operation of the defect detector in a 1st 
embodiment shown in drawing 1 . 

[Drawing 4]It is a flow chart for explaining operation of the defect detector in a 1st embodiment shown 
in drawing 1, and an error correction part. 

[Drawing S]It is a block lineblock diagram showing the composition of the defect detector in a 1st 
embodiment shown in drawing L and an error correction part. 

[Drawing 6] It is a figure showing the relation between the exposure time set up by the exposure time 
control section in a 1st embodiment shown in drawing L and variable input parameter (threshold) a and 
b. 

[Drawing 7]It is a flow chart for explaining operation of a 1st whole embodiment shown in drawing 1 , 

[Drawing 8]It is a block lineblock diagram showing a 2nd embodiment of this invention. 

[Drawing 9] It is a block lineblock diagram showing a 3rd embodiment of this invention. 

[Drawing 10]It is a timing diagram showing the example of operation in a 3rd embodiment. 

[Drawing lljit is a flow chart for explaining the example of operation in a 3rd embodiment. 

[Drawing 12]It is a timing diagram for explaining operation of a 4th embodiment. 

[Drawing 13]It is a timing diagram for explaining the example of a 5 th embodiment of operation. 

[Drawing 14]It is a flow chart for explaining operation of a 5th embodiment. 

[Drawing 15]It is a block lineblock diagram showing a 6th embodiment of this invention. 

[Drawing 16]It is a flow chart for explaining operation of a 6th embodiment. 

[Drawing 17]It is a block lineblock diagram showing a 7th embodiment of this invention. 

[Drawing 18]It is a block lineblock diagram showing an 8th embodiment of this invention. 

[Drawing 19]It is a flow chart for explaining operation of an 8th embodiment. 

[Description of Notations] 

1 Lens 

2Gobo 

3 CCD image sensor 

4 A/D converter 

5 Exposure time control section 

6 It is a signal storage part at the time of dark. 

7 Subtraction part 

8 Defect detector 

9 Error correction part 
11, 12, and 13 Flip-flop 
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21 The 1st adding machine 
22-1,22-2 and 22-2 Multiplier 

23 The 1st comparison circuit 

24 The 2nd adding machine 

25 LSB cut circuit 

26 Subtractor 

27 The 2nd comparison circuit 

28 Encoder 
31 Selector 

41 Temperature sensor 

42 Defect position storage parts store 

43 Motion detection part 

44 Edge detection section 

45 Focus control and a lens actuator 
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mmmm, mmi&^ma, mBusokmsi 

* f 5 > ymmtim^st t ^mt h 
[wm 5 ] mi^mmm^\t. m^oy u- 
4(ct^«tt{ft»a. 

met imkfiriiiiJftm4 mimtms. 
&ti)»«iti]^i2«^iio. iriBXKii««^ai#g{». Sir 

*t7 0 J: 9 «c«fiS3 nri»i C i %«fS4 -r •5SI*B4 
6»flUR^©>^ReiiX«:tf%tll-$-S^iiaR1fttil^S,h . 



[is*aio] Etc. X',iyi:mi^tcL»mm» 

©«a7 u-A-c 1 7 K^-maym 
[»99©^ffl%»i9] 

[000 1 ] 

[0 002 ] 

fflC»ft:BflWfflnt«i^*> 7«ti'©J: 5 :^ia««S(C*jl,» 
0. cn?:1ftjaLffljErSft:2{>©8iJB36i'i:>St«c-oTL» 

ffiK?:;*:*iCC(5ar S C i *loJ«6 i «c 5 . 
[00031 A>*>*^PBH«©ffliE*«SltfJ«:fT^aj|S 

mi35l$5Bi35 5- 1 5648 2^^m.\t, lt«i« 

ia»siaK:*sia-r.sciK:j:»). •e©^*';«i6©bb* 

{ 0 0 0 4 ] ^H¥6 - 6 6 8 h^'Si!m^^ 
9-2896 1 4#&ffi(C». «ffifiA^i4>. B^tt 

^©?$s©»«!«aiTrii3Ri«:iii*«ifflf 4*- 
u. ^*yttfli*-c(,>**J. «iffli,/£^««4. -t© 

(00051 */c. - 2 3 2 9 7#41«-«fPa 

¥9-2 4 7548#4:^«:K. *y ^JtRHrf^ifitC, 

mmms^t<r>vsm.ii. ofts©ii«(ti©ff.%©iijR©^ 

50 [00 0 6] M«C*fc. !t$W2 000-59 6 9 0#fi 



[0007] 

5 5-1 584 82^^mMiik<Dh0^t. -bVIMfflft 

[ 0 0 0 8 ] -:^r. «B§¥6 - 6 6 8 5#^&$8^«H¥ 
9-2896 1 4#^fflraiS<D*><Ol3:. gSJ^fttCj: 0 

^tm». iim<D»l^m(D«i:i!ST«>^/cj((>. a;^ 

<mmf^K.m:&Lximtkm»ff'f:- vicx^'mufi 

[0 0 0 9 ] !|#B8*7 - 2 3 2 9 7#4i«-W$ia 

¥9-24754 8-#4i«BB^©#ffi(3:. Bifl^Kl^^Pi 

• miEi:n'i i><oxs!>itctb. mm^^tsiSMitic 
*fLr*fi&r»s. L*>i/«c*ie)ffiS©ii«K:ttiirj; 
^W^i^KSttL-CteO. x>-:^sa«:*s^©t!im 

H A©i^fi8t(^ai^60tK:-&©ffliE!6i-Ct Ja < ^C2,. 
[00 10] ttc. !^H2 0Q0-5 96 9 0#^» 

«:tS*(5-C*5J:^K:t-fc<>©-C***i. S^IfflS*^ 

tf5©«ffl«-C*S. co^ssmo^micist.^ 
TB. v©aj?gfa©«^{k(Cj:0^-r.55<C 

[ 0 0 1 1 ) *«WB. ««*©xpittta • aiE«ffi*« 



4$M2 00 2-3 54 340 
4 

ti. 

[00 12] 

6^6ti*:«8«m#*'6AW36ffiiK«f©«»3R^<Ota 

i!^f>on»immicMLxmsimisti-<DM&mK. 

©i^WSHK: J: *i«JKiiftR©«4«{c*Ho3 tifc8#|lB© 
hOXib 0 , * /ciS*3i2 KffiS^B. 89*^ 1 l<c% 

rt,>ic i«;!|$»i-r*t>©r*s. 

[0013] }fi«ilS(C«)<.'-CB. t^ABg^MSjl^^ 
«:i'-CB^«S*ia»«©*6t9)iSI5»K:|64L, ^^ffilft 

^{c*}(,»TB. :mmoymmmph^}m<o 

»3fe^«c i-©«»«W^«ai|iiiiJR©«^{c*t(£;3 
fc»l8IiS3fel/-C»6nfcB|B#<i#«r«|![L,-C. ««FfiE» 
©fflSS*i/£i«»««g^{cJt Lr^<cra<*ffl«rtf ^ J: ^ 
{C«fiSLrt,>-5©-C> «aj:<i«CPi*«^U-r5Ci*ipI 

[0014] ft*® 3 Kfi^S^q^B. if^JS 1 ic%^m 
»«Stc*5l»r. MK. 8JK«»3R^©SS%«^tbT^. 

>iVimLHnX\.^hCb^mitti>ii<DXi>i,, mSL 
^cS*i. ±s2©J:^K:tWft«^F^©iaa:K:i&t;fcNFMJS3fe 

[0015] n^4Kmi^mt. mmm^f-t. 
*»6^s©7u-A*aj?i/. aj?3nfc7 u-A©a 

«(@#«>6»{M^©:XKPijR««^tii-r . 

«^ffi3n/t^iii«©i2is«:gett-rsiBt«*®i> 
»#ge(ci2tt£3 n/c^iiiiR©£iaiM:s-:>(,>rB9a^igi 

3R^*>6©aH»«#*»iErS»iE*ei, iWB^JMiffl 

^^ai-ca««K4«iirr*t©-c*o. */tis^ 

«5(C«g«»^B. 111^4 (C(«|£»{^»(C«t(,>r. 

SJ?B^iaJ!{tSlffl*SB. Bf5£©7 u-Aa««:^H 



[0016] attLraa^ ly-Aimtat^. a 

•3 7 u - A s(c i»difi *smi f c 0 m jt <c -3 ft: 0 -r 5 C i 

CO 0 1 7 ] gt*^6«c«s*«i3tt. n^micmWi 
u- A®itBi©7 u- A®*-ci^fBia«©*tH4(f ^ c 

tZ)©7U-A©*{c5!^Lr> XPiS«^Hl«:1f5J:^tc«fiR 

[0018] 111^7 (C«^«%^». m:m4(C%i>WL 
»Jgg{cijii-c. ffsBi»:ffiiiiJR«IHl*S(3:. WS©^lffl 

KSiaiAS?!P*'S<!:3TS©^sS-C«R*i-C#/a:< Ui^Ctifi 

* ^. ±s2© J: -5 icmmammmmm » a^^au^itc 

(0 0 1 9] ii*]S8«C(J^SI6MB. «*S4-7©1,» 

©ii«©ib»«;«mi-r&i{i««iai#s«:&fliL. fre^ 
immB^xt<o7u-K st,>«7 u-Art©-^«c 

o(,»-c^?B®3R©m*ff 5 J: ^ «:«)SStiri,»« C i 
«:1S»<!:-r.&<>©r*S. iSRrstiKfCfcU-CJS^ft: 
©«t#©if>«ir»7 u-Aiffl{c*ji,>Tttii«{c^^t3W»i 
o©-C. «7 U-A©?aB«Wl*?f ^!4fS*««CC>. JJ2 

3£ffitU:©iS^{Ci»:K«iai4tf ^ «fc 5 «:»fiStt:t»*© 
r. «i»©iJ>fti>7U-A«;tt^j|«ttffi*tfto«t>J:9 

[0020] (C«^«%§|». "^20 

K»fit«^©^RiiiijR©firB«Kttr'5eit^ls^. gir 

tsiffi-rix , y^ffl^si . tti -7 i?ttffl*a*>6©ffl 

7 u-Art©-M«*>6»««^-©^PiiiS^«itii-rs 

is-:j*. strgH^>;fiiijRtta*aiets*ai*aj£flfiK: 
W'5ife^Ti>aia®*©ffifli%sr. ^§6nft:^>als®3R© 
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f^lB*»fi!rr * 6©-C*i. C C ■CUg2iB«#S4 
». X18tit?9^«:^BGIBRfiUS«BSHl-r&6©. «5k> 

»r*fc©€:Sftf«>©-C**. 
[002 1 ] X 9yfiJ5»©^i,>Bi««:*}(,>ri«cffilftffl4 
tf^JW^x^-dJS^l^-?)^^*!. ±g3©J:^(cxi,j; 

•5. 

[0022] n^vMi^iH^iit. nntmic%i>A 

matm^mi. i)fiEX5»yga^giec<fc ox 
«$n/b4^7^ffin«©«itii«tf 9 c £ «4$tt£-r« 

fe©-C*e. C©J:^(C«fiXTSC<!:«:J:0. x-^i/fij 

[0023] ia^Sli{C«SS*?gB, aftJR^i. ^ffi 
«SS^*» 6 ffi;t> 3 n aSHRft^jiP 6«««^^©^ffill« 
*«tB-r*««iJ#ai. <*ta3nfci»:MiiJR©41iS*E 

msiimmsmmmt. »«fi-f©ffi«7 u-a 

■CI 7U-A^©XfBHilR4-«IUib. XRiii3Rtia*« 

[0024] xm^m • miEpmoMmoiizit < tj:>))& 

*t4r^iClB«iffl-5-«Sa«*©«««r«fb3^*r. 

-A-c 1 7 u-Af^oxmmii^minii: ^tc-r -sc 

[0025] 

mmomnomm 'Xk. iii6©jBss{coi»-csi^-r 

K6r*^-tB«Slg!5:<t'. l»i<i^Jfe*f -<7'©J8fll«g 
K:tafflr*2>t©-c**ai. *lltt©}^i!8%**WT 
i£'^&#^®)^»K:4ac>Ta. tt9l«llll«(cr«/c 

affli/fct>©*^i/Tt»s. 

[002 6] iai»C*»C>-C. 1 «taE9ft3l£*A«Stt« 

i6I5SQft-r4feA©ajlCCD»«aR^. 4BCCDa 

TSfc«>©A/'D5C8ifg. 5Ba[3fe«2<!:CCD««« 
^3 L-C C C DffiftjR^ 3 ©Sjl£SilBI9«mi-r 
iS^nimSr » 2. 6 »jS^ 2 (C J: 9 Alfde« 
iS-5fctt.«r. CCDt8«3R^-3*>6^6fi5W«# 
igettr'6ORAM9;0>6««Bi^@^£ffiS9. 7BS 



(5) 



m. 2 4 iSiBS J: 0 C C DattJR^ 3*6 

[ 0 0 2 7 ] 8 ». ef B$<i-^^ + >-b;l^-CBf B$fi#*J 

^ 3 (ommts9ms<om<oi&ic . BtRHi#f2tEg?6 «c 

[0 02 8] iX(C. C®J:^tc«fiSSnfc«i=^*>7© 

4. Bi5#m^©a»ttfwiK:«. $-r>E3tffi2%>t8± 20 

(C}fALU>Xl*>6©AS***]i8^A::«;»-C. CCD 
3 «:tot»TtiiJ 1/ A:0*liK©Sie^IHJ 4 1^- 
8Sffl^©BiB$?lig©S!a%|f^. cnK:J:9CCD«« 

Afi-^3jj{$6ns. >>ci.»r. aiitffi2*ifeKj:»)jija$ 

$ It's ^^(CBgB$4i#«|g;!^m U . 
A= (Xr>-1 +Xn +Xn+1 ) /3 

[ 0 0 3 3 ] ;>:«c. Siii5R©ai;t><bJFl^A i*Jt«o s 

r. ;>csc (2) VThrmtumtcLxt.^iiPisii^imm^ 

CA+b>Xn-l . A+b>Xn+l 
[A-b<Xn-l. A-b<Xn+l 
CC-C. b«CCDtt«3R^BJ6Sffl«F|aifCjCi;-ca 

its^^. b^o<D^^axs^s^^J]'^7^—f (sa 
ft) -c«£. * 

I (Xn-l +Xn+i ) /2-Xn I 
CC-C. attbil§li;<CCD»fla5^©B3KSai«fiai 

mm -c**. 
[ 0 0 3 5 ] ±ga ( 3 ) str^-rsfl:*S8ft:f 

«S3*l/tXn ©ffl*. (Xn-l +X»Hl ) /2 = B'P 
[0 03 6] ;X(C. BI4©7B-^i.-h'C5^Lfc5?B 

^^u%^T')^^*H^ap8sof^RSlfIg|59©^^- 

micMSi.^xwmrh. H5tc*5(,>r. 101 tt 50 
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**©r. ±iB«»SP7-C©ili»«ia(cJ:D. ©«Ffi£»© 

[0 02 9] «f*j. ±ieH2«:^uc4»-/s Vitiates 
'3<ii|i^fiS^ajM&f?©iiiM-Ctt. giW4IB#{c-r*ifc 
». »*-SS«IBI<!:7U-AU-h4l5-iO. K« 

[003 0] */£:. ±iai?te©jess{c*5t,»r«, Sitfi 

tmmm^msitmfSitim^^x. ccDnm^F 

©Bi^#©»ll*ff^J:'>{CLfc«>©«rn^LA:*i. H 

im»ucw»mmnimi^')icm.iyx^j:(,\ 

[0 03 1] *ia6©}g.««. c©J:'5«:i/rlf6nit 

atR«^©)iss3nft:asg7*>6©m^)ii# (imm 

f6miEmxmjEJi&min'yh<oxi>i,ifi. ;>c(c. c© 

mmif^^ic-oi,>x»mri. immmxa. m^L 

5«iPB=£(i;?:«iUurc><, cc-c. n«n^i 

[0 03 2] -TAjr^D^, ia3K:^rJ:^«:, aBH^X 
n i-t©p|»©2ia3RXn-l,Xn+l4ffll,>. ia4tC^-r 

jaSJRXn i*©Sr»©2ffiS©ffi:^j©3pi^fflA*. * 
SC (1) -c^s (;^^»:/s 1) . 



(1) 

. A + b<Xn ) XB 

. A-b>Xn ) (2) 

★ [0034] ^LX. ±ia (2 ) SCriSf S#«iSfcU 
ri>&i»K:. Mfcijcac (3) ©gff*iSfc^3!p5*>« 
*!l5trs (;^f-9:/S3) . 

>a (3) 

2£SiBRXn ^-e©M»2eaRXi>-l,Xn4l ©SilJR© 
lBRft#©dt 5 >i^«r^to-&*ft:«)©ifflJR3fe'sejt8l5 
■c*0, iii»»©iliSffl©3-5©7';9:/7Pv7'i 
1 12. i3r«fiS3nri,»a. 102 bxk«IU1W-c. Xn 
-i,xn.xn+i ©3H«ii#*j)D»or^ii (tmr 
5'^-K«fi£B«g*l;^i^cifc^^). *n»o/ct©-c8(r 

K ( 1 ) iC{Cj:*Ti^»fflA«:*fl£3tt-cc>&) «3t«>S 

Sff 1 ©fti»S2i. 3 oo^njRe^i-en-en 3 <st« 

^»ffl22-l, 22-2. 22-3<t. ^ 1 <DMUS21(Dl}antiitl 
A. Mi:;tcAD9tilAA<bS^|BIMa)S|S5«>6S}iA;^ 
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1 22-2. 22-3a>^m:htiimtinii<oimmm3 

aaiiJRXn ©MRKDESRXn-l.Xn+l ©llJRft-f 

*fli»-r iw 2 ©ai»g24i . KJnffl®24©ni:^* i / 
*7 H5iss25©aj:^g# (2iii«¥i^ffiB) *>6aeis 

a'Si2©iteaiK23. 27©tttstim«>6ssis%xn © 

[ 0 0 3 7 } 103 »^ffi4iiiiE8R-c»i7 . vin^namm 

102 ©x>3-i^28©:pJSm;^{cS-:Ji>-c. SBiiSX 

%«»?ffl:*-r*-feui'ir3i-c»fissnri5»). hik^ 

10 03 8] c©j:^{c«ifi£S*irt,»s^Pit^tH 
SISii^lBffliESI3©«ifP«:-Pt>-CSiMf tr. mmtSi 
'^g^SBioi ic*ji»r. — ::^©KSii*xn-i omsnfs 

#?:2o©7ij -yT^^avz/li. l3«:/M/r 2il^^jl 
g$ti-rSl©JD»S21'NA^U. itaiiJRXn ©iijR 
1 -^J®? V V 7*7 a -/u^rfVl/r 1 HSR^S 

3 m D < sfi ©j)n»S2i--A;*7 1/ . mmmm 

Xn+1 ©li*«#«i:SS^ 1 ©fiDffS21-^A^3#4. 
*or. »l©DlWtS2i{C*jl>r. Cti6©A*BffiR© 
^Xn-l,Xn,Xn+l ^JUffOt. ( 1 ) ^<DAK.mt 
(3A) i»mi. 

[0 0 3 9 ] mi (r>ws^m2l'^^JJStli>mim 

#Xn-l,Xn,Xn+l ». ■?-tl-enS»S22-l 22-2. 22 
-S^hAtlitl. 3Xn-l,3Xn,3Xn+l ©ilSR<i# 
i. »I©flII»S21©ffl;^3A4. Bl^;tj/-C5jt-3r 
bi*5|pi©jttMaiB823{cA^3tn:tt«3n. im 
(2) StKn^Sn/c^fefr. 

(A+b>Xn-l. A + b>Xn+l. A+b<Xn)X 

a 

(A-b<Xn-l. A-b<Xn+l. A-b>Xn)© 

*fl=*«fcLri>s*>5A>©W5e«it7ton*. 

[0040] Sfc. Sl©tt»S2l'^A*Sh«3-3© 
iiijR^#©4>©H%iljRm#Xn-l,Xna im2<0lSin 

SCiri/ZKL. W«ffi«®#©jpiJ3ffi CB= (X 
n-1 +Xn+1 ) /2) ;>CI.>r, «ffS26{C«I 

i^tr. i?ss2iiSfi#©5FJ^BiaafiS*Xn ©a^ 
m#©«»*m>. -ec^imsi. BKA*^S7>- 

f ai«»2©tOSiaB2rCik«t/. S9iB (3) SCr^ 
Uc^, l-Jib^. I (Xfv-1 +Xn+1 ) /2-Xn 
I >a, 4SS/cLrt>**»S*>©*l5t4tf 9. -tlz-C. 
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fs 1 ©tk«iiK23ai:fm2 oimmmncmtimn 
£{c*jl,»r. ir»rn©a^fcSift:Lri,»&i8^. xr^a 

-5^28K:*Jt>raBliSRXn ifiXmvSbitmti. 

c 0 0 4 1 ] in s.vm2<Dttmim3. 27(cisc>-c, 
*ff=*}Sfci/ri,>«*s*>©*!ijEtt. mtf^*^r 
s^?iESC*?Stei*«. -eti-enft^auKS 'h' ?:ffi:^3 

[0042] 5?B1«iE8l5l03 "Ctt. Ub2x>3- j«'28«: 

M^rifsiiftXn «i^<i:$iRg$tiri>'&«a^a. 

gax>3-5^28©ffl;*3«:»r3i>r. •feUi'i'JiK.fcoa 
SiiijR©lijR€-^Xn (cn^-cm^«©7i^B«« 

Xn ($iEli:il%4!|9l£Or. asii%©BjRfi#Xn« 

{ 0 0 4 3 ] C C Da»3R^«c i'©@{«B«jR^ 

^ci'©fB»fcd«>-C115R«{C«6otA5:^& <. gliffl 

Pfit*. li««©«;£S5»(c^(ti-r6cife&0, C©J: 

B#©7'- L/T^BIftW^tf ^ C i K&Sfc 
». ■e©«fiBttSKfiTL'-CO*'>. 
[0044] C*l{C*fL-C. *|^©JBS8K:fcl,>r«. 

iH«{cJsfot:5^PB«itt}*tf9J:^>«:i/rc»*©-c. tSK 

ji-H (mm) a. b%S{t3-ttr-?>SCi«:J:0. j& 

c 0 0 4 5 ] 'Xec. ±sstymtammBb ic^^smx 

^M-^y-* (mm a, b©i9:S%»tt!K:ittMl,te. 
*ll«6©Ji51B*{*©»ff{COl»-C. laecSJE^IffliM 
{ia, b©RI»*S^-ra6&CJ«BI7©aitp7 0-5=- + - 

raAsS(,»«i'ei^©U'^;l'AisaS«c<a:efc*. dJSia* 
(mm) a. blia3£«FlBI{cH:ffilL-C:^4«: 
SJl^KiSflESn-CteO. IB6»lfflJC*»l>rT3 «. «p 
^m#3iE»«MI«:tf^*i^©«fc3®l>»*^[ffl«lS{C>t 

^:^/'C5-rf-ir-e*«Hfia. b©|i*a4. b4-C 

[0 04 6] tt^^n^d-r^ib. trKmt&m&sns 

■cat. *»5yMB«HBI*«Bf£©»3l£^HTs J:»)Sl»*» 

s*^449ist, itnci:>)msmnmin gift's 



u 

mmimti. ^ux. •?■©«»«: j:»)»6tifc«» 

♦ -KDWm-CB. »3fe^lBI>Tl. Tl^JI3t«ffl!> 

T2. T2^ait^lBI>T3. T 3 ^Bit^lffl>Ts ® 

■?^ai,bl;a2,b2;a3,b3;a4,b4 tCiS;£L. ^ 

[00473 8?iBS3fel^M*iM£©S7eB#iaiTs 
J:f)fil,>!(p5<P©*il3£K:fct,»T. S3feSlira*^Ts .to® 

S3^B$NAi£©{n(ca93£dnri>.&;!)>«SilLirc© 
-E-©u-i;HcJ:orHffla. b*fta^kO-C. JOB 

[0 04 8J •r«c*)%. ia7{c^-r7P-?-t- h©{^ 

^•C». Ts ^«56^ffl>Tsl, TslS»3e«ffil>Ts 
2. Ts2R*Wfl>Ts3©ti^W*tfl,», IS^^WS 
nycgS3l£^IH|(c»L'-CHffiasl. bsi: as2. bs2: 
a S3. bs3«r**T**i8a3£0. ^CBBlftW*m>>aB»iE 

C0 04 9jixcc, sr2©^©}g!!S«:-?i»-c. a etc 

il-WSHiLT. <£:*ifCttjiK±^{CfiI.5<>©-C* 

iiOiiULtctf. *|lifc©JB,«-C«. Xi/enmfj:f<OM 
ttWJte^:- F«cMto6r. *Mtc«-?*-<^©i1-«ia 
lirf¥^ia«;<!;(cj:«$gflUR'f©aKJ:»R:(&t;r. 
tSmm^'^ + ^■feJl'ttff ©*!iaiSOf^PS^tH©ft:Jb©« 
ffia, b©ia3e«rff^a:^«:i,/c«.©r*4. 

[0 05 0] -riCcto^. HSCC^-rJc^K. CCDa» 

jR-?-3©jaa*ja^-r'5fc«>©jis-fe>-!*-4i*. -ecjfi 
■c. aB(awiai»n»W5*s©^m#+-»'>'fen'S©«wa 

y5^l8lftffi©Hffia , b©i93e*tf'5J:')«:L-r(,»S. 

[005 1 ] xii{»Ui©«fia , b tm&tiomma. 
micif!ot:»mmt»aoKmcis{,^x. nmm 

%SKtc*flc:$l*/ct©4^«%ra«S<!:<CortoO. * 
/t^^^aSffC^o-tt. ia7{CS^LA:Wlfi!^li6©J& 

[0052] maLPM<umt. m»»^9mi& 
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0. il3R»©««tt«e>^t5WSa«(c«c-:> 

»©JgSK:tel>t-tt. Ht^fi^+-f>-b;l/gl5CCJ:»)cn 

ffiNi©wa:A^^<v^-3' mm &. bi^tsax 

[ 0 0 5 3 1 :JCK. »3©ieifi©JgSS{COl>r»?l!r 
ii->-f>y^XJS:i'©IWA>6. ^iUR^tdm-Ct^i: 

4. i/fc*ir,-c. c ©J: ^«:j^-i'*i:;«jt<a<k 
rS«S7 U - Ai»CRg «:tftai LiKtt SiiJ'StJ^C < . -g^ 

pe«iaibA:ite«**>-3r^iPi%fiiiEr*xrtj:i^ »3© 
mamma:, coj:':>tj:immi&s^tci»<ox, la 

© D R A M/j; erMfiS $ ti •6^PS{il[S3Btt3|l42^eB39: 

¥. £iI:&l^©iii«&Bt»«l<c^%ffib'nU<t:l'. 
*j. J:S«fiS«:*jt,>-c, e^^+tv-feJi-W^swr 

l^'&rt^^^JCfc. C©jafc©}e»«affl-J-4Ci*i-C# 
4. 

[ 0 0 5 4 ] C ©J: 5 {C«fi8bfcll3 ©||ft©JB!l8-C 
tt, XIS«iaiS158{c4st,>r«3e«!raftili5llSB5*>6©®# 

*©i©s«r;wisffia3atgg542{ciBteTS. -e-o^tt. ^ 
7 u-A*>6Bfs©iHiB^xiiit)iu*m>, ^<a8taaim 
«tK»fU-cff<. c©J:9«:i,-c^M<ftffi-«lEStT 

fcO-r4C4«:J:or. i«C|ifiiii3R*sB»lStiS< ttSC 

[005 5] SlOB. y U-Aja««rTir5aietT4 

[0 05 6] it^SXiit, 4^i&©^flS(C«)(r>-C. ±32 
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mjEi:mi7ti>. ^ntwco«^«. tv«:x9&Q,^& 
[005 7] ;xtc. m4(om&oB!&(<:r>{,>xi^mt 

/cfeor. H12CC127 u-AiS«ir»iBL//c*i^. fit;? 

[0059] ;>CtC, ll5CD||»(Dieffi«COC»rSi?S'r 

AstK:M«^fjr<, m^<onmm(>c. xitmBLx\.^tn> 

[006 0 ] ±sa|pr 4 ©j?Steoff^®rjc J: ^ 31 

[006 1] :^m&<Dmmcisi>x. ^mse^icxmm 
mm>msit^^m^t^m^(OM:»m^r>{,^x. bi 

Tki^i^K«iffia§raio. ccDi*«*^a5(»7u-Ar 
«>s 3 :7 \y-j.m<om»mn«:s^i^xxm^ih^m^7 

)!)iM*63ti/c«^«. "tcofrnximtkOifm^fji^^m 

1 y iy-A^O:^m»t>cr>i>xX^i^aim'lFt^7^rj:i^ 
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SEStftSBtcBtA^. S/c^ffiliJ^Cc. i^«iffl©fc«)/c 
t:f«Cl7U--Ai> (kl.k2 ) (OfflK^ffl^ C<07U 

[ 0 0 6 2 ] ±&»mm^iKf&v^mmirf'> 

Mfcg!i4iC73xf 7n-^i.- h(cS-:Jl>rS^^ 

r^. mBin'7x\i>6WLmsnxi>^tf>si^<D 

lii««k:ccD^cl81*^i•Kft^&S^^f(r^ 

±"r^. mmmmwtiir^fch. nm^smbxtk 

muT LXi.^rj:\,mi^ipbX^«i\bV3{'^inmb. ± 
wmik k iiCMLxxm^Oiifi^jr^ t x±^mr^ifi» 

[0063] ;>:fc. »6(DllJfi©jg.««:-:?c*rsw^ 

tii^n^iii^\ttj:{,K -tcr. *llifecw&ssr«. ais 
K:7n-rci:^«:«i*«^ttg543^ia:t:fr. ^^tftmase-cx 
pssiffi^tf ^iirtcKi#«iajsa43'ctt*tftffi*tfc>. 

Storjj. mt<:wmLXXmiiLmsEm^A2(^^W.Lx 

<DmS[mti:^t)^^^^X9b^i)i^^,f>>^ir^^n^r6^ 

[0 064] C(Dl5ifiCiDmc<:*Jt:f^J^«^ffi * 
»iE*ftffiltiffi^EIi6K:S-:J(rir«^r^. «i*<*USP43 

ttKtciXW c>*^»t4lW»«*»K:XI8t«iE^lltf 

r^). miEum\txmikih(cm^^^y u-aj: 0 27 u 
[0 06 5] *tc. sr7(DiQfioj^«K:otirittW-r 
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[ 0 0 6 6 ] X yfiE^^t,iil«ctJ©ffiS©S«K:o 

t>ri«;Pi«iai*tf^*s^. x7-*JS^L^-n»i«ii. c 

[0067] C©ll»©JgSS®|(ims. m&JCif^Uc% 

i»r. Ki*«ifcBaci:M-r-5uffl©f<;b»)K:. w^x-jV' 
©S^C'^^fffi^smo/cfeo^SrB&sciK: 2 

(006 8] ;jc{c. ^8©3ii6©jgssK:ot,»rii4i?r 
±iam7©iiis©Jg.«Sfcte(,>-c«. s.v^ymm^', 

SB'CXi'i^tftatrtfl.V X5;y©fJ>!{tl,>X«U'<;l'©{a 

ej:5«:i/ft:fc©*flKbfc. chJcWtr. :*3at©J|? 

flS« . SHWtC X V i>^©^?t I, * y 5 fflj-ca 

fiKur. «a©iS<,»ii?Kttai*itf^sj:5tcL/c<>©-c 

c 0 0 6 9 ] ttit>%. aistciSTj; ^ {c. ife^jitais 
c^u>xigttsiJ454:i8:w. -eori^aB^a*- Kill* 

-Ct,>r. ^©^(CBttHlt-KfcA^fci*. llt^.MaPSl 
5«:u>x%|gtto. *©«aS-c»IKUfcli»{c*tLT: 
L. JiUKsc©tSfB*ffli^ri^%ffli-r-5fe©-c*4. 

( 0 0 7 0 J X V i^fiE^©3H,>il«-CBi>CBitSiffl8$«:x 
7-*s«4l,^>fir>«J> c©J:9«:/;x^W-cSBIW«c 

Xi;y©iJ>rjrC>f'7*-*mtt®ii»*4^l/r. 4C 

IS«lffl4tf^Ci«cJ:0. xvS^fiK»©3H,»SS:?»©S 
«©ii^<r^r*ort. jeHIffT^ilBKIfflitf^Ci 

[0 07 1 ] C®||tt©JB«©ttffi«gttM-3-*fcje>®7 
a!&i^»42tC8Btt3tl^. 

[0072] -^{c, »9©|||6®}g<!SK:oi,»riiiig-r 
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£»Btt(c;&2. 2|E9ltt©«ffi». c©J:^«:«^tc^ 
i!iTS/cii>©fe©r> ■€•©>'%- K^BH 9 (CinL/cS 
3©|lifi©0S8i^»-C*S*i. 1 7 U-A#fit-C. 

(00731 c©J:^«:«fiW«ciKJ:»). ^i^BSSffi 

[0074] 

[^i|^0%«] J^llifi©JKSSfCS-:Jt,>T:S»Wl/A:i^ 
A.c^©J: ^ K:^B«)li<ft4i©«>^t9)'&iS»(C|S£-r4« 

J:na. ME<blQ(c4ti»-c «>fRSJ: < ^Ri««»tt] 

E«:tf5Ci3!ii-C#5. Si!*]S4ROf5{C<ji55^WcJ: 

3£©7U-A*a»?U. Jaittffl*tf-5-C^i:IBtlS*K 

«Li^ffiIE%tf 5 J:5(cLri,».5©-C. S7U-A© 

«a8K:»s»5gK:j:n«. tt*tfetb#ia«:8a:w«)**i 

Bf3ett«±©*B^K:^litttH*tf 9 J: ^<Cfl|)aur«,>S 

or, lti*©ii>*c»7U-A{c*tL/t:^i*ffl*fffo)5: 

tf. X7y<ftffl#«««»*ir»?fi8»©^«c(,>Bi««:W 

Lr©;^i^ffi*IUl«:tf '><i:'5tC«fi£LTt,»«.©-C. ffiS 

(CJrtiK. x:»5;tt«#a%fl|itT«©-C. x,5^fiS» 

»*IBW«cj:ntt. »7 u-Ar 1 7 P-A^^«| 
Wi!g*4ff'5<J:^K:«e)cLri,»s®-c. «7W-Ar5? 
BKim^tf i'£iK-r imsi. ta^. 

m 1 } ^mic%i,mmsa>mi<omii<mmm 

♦•>-b;iflj©ttff*MI!f «fcj&©3» 5 >i^r 
(B 3 ] H 1 «C^l/ 1 ©lltt©)^ffi{C*5(t«^«t 

U3i5®iiifpi^*^-rsiwa'c* 5. 

[fs)5 ] B 1 (c^u)^sr 1 omm<mi&tcisifi>im^ 
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i. 

[Be ] Bi viTskbftw 1 (om^mm^^i^^iK^m 

HWaar gas S SB*^ i nlXA^M* ^ - 
(Hffl) a. bt<Dn%imirSV$>h. 

[013] mb<Dmm(omiSi(onnmiim^^itit<o^ 
[016] n6<omJM<omB(oWif}^iimr^fc»<oyu 

0r*5, 

[018} :4c|l99(D98C!^(D^lB«^r:/P9^#bG£9K 



10 



20 



mm 
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*0tr*s. 

[019] »80llii®Bfi<Dttf¥«Sii39rifcai)07n 

[^?#©s^w) 
1 u>x 

2 

3 CCD»««^ 

4 ADXftS 

5 
6 
7 
8 

9 ^ffliE» 

u, 12, 13 p i; V P 

21 miCDft»S 
22-1 22-2. 22-2 

23 mioimma 

24 m 2 (Dims 

25 LSB:^!:;hg|K 
26 
27 
28 
31 
41 
42 
43 
44 
45 



[01] 



[02] 




7 9 



3:ccoltM7 
4:aoik1MI 



7:1 
6: 



7U-AJi)(ILJ U wnJWWBrL 



mvmi 



[03] 



Xn 
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[194} 




103(0} 



me] 




[138] 
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Ti3 Tt* T»l Ti T3 T> T1 



mio] 

mmxmw 




mi 2] 





















V 
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mi] 




113] 



CP 



a a 



115] 




03) 
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mi A] 




•MM? 



n 

MM 




Km 



r45 



46: ftdtW&tf U>xrab0 



117] 
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( End :) 



F 5B047 AB02 BA03 BB04 BC05 BC06 

CB03 CBOS CB22 DA06 DBOl 
X09 

5C022 AB21 AB37 AB44 AB51 AC42 

ACS2 AC69 
5C024 CX23 0(32 DX07 GYOl CY31 

HX22 HX23 HX29 HX30 HX57 
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